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(57) [Abstract] 

[Problem] It is used at time of producing unsaturated c 
arboxylic acid with gas phase catalytic oxidation 
reaction of thealkane, niobiurn-containing catalyst 
where unsaturated carboxyiic acid yield is superior is 
offered 
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(Means of Solution] Cooling aqueous solution or aq 
L T ueous suspension liquid which includes oxalic acid 
4 iz and ruobiumo)npoiind,the separation and removal 
doing solid component fromsiBpension which is 
acquired, itmanufactures catalyst making use of 
niobium starting material liquid which adjusted 
theniobiunxontaining liquid which is acquired, mole 
ratio 2 to 4 of oxalic acid /niobium 



[Clairr(s)] 



Mo 1 V a N b b X c Z d On 



( I ) 



UZ±CD7C*££U /3c#ZI*W. Cr. T a. Ti, Zr, H 
f,Mn, Re. Fe, Ru, Co. Rh, Ni, Pd, Pt 
* Ag» Zn, B, A I , Ga, In, Ge, Sn, Pb, P 

tt 1«S)U±<D5c***U a, b, c, d. nl*M 
o 1 W^fcV(DfS*ifc£3EU 



O. 1^aSl. O 
O. O 1 2b2 1 . O 
O. 01^c^1. 0 
OSdSl. 0 

* ) 



[Gaiml] Gas phase catalytic oxidation reaction doin 
galkane, being a preparation method of catalyst which 
is used tnorder to produce ircaturated carboxylic acid, 
includes rriobiun, cooling aqueous solution orthe 
aqueous suspension liquid which includes oxalic acid 
and niobium compouxi, preparation method of 
theniobiunvcontaining catalyst which designates that 
you obtain suspension, separation and removal do 
thesolid component from said suspension and you 
adjust rnobiunvcortairting liquid which is acquired, 
themole ratio 2 to 4 of oxalic acid / niobium, you use 
as niobium starting material liquid as feature. 

[Claim 2] Preparation method of catalyst which is stat 
ed in Claim 1 which isaat least 1 kindwhere said 
niobium conpound is chosen fromniobic acid and 
niobium hydrogen oxalate. 

[Claim 3] Preparation method of catalyst which is stat 
ed in Gaiml or 2 which designatesthat it isa 
corrpoind where said catalyst is shown with following 
General Fornula (I)as feature. 



MolVaNbbXcZdOn 



(I) 



(The conponent X in Formula to display is chosen fro 
mTe and theSb element of at least I kind which, As for 
component Z W, Cr , Ta, Ti, To display element of at 
least I kirriwhidi is chosen from Zr,theH£ Nfa,Re, 
Fe,Ru, Co,theRh, Ni, Ed, Pt, A&, Zn,theB, 
Al, Cfc, In,Ge, Sn,thePb,P, Bi, Y, rareearth 
element and alkaline earth element, asfor a,b,c,dand 
n atonic ratio of per Mo atomdisplaying, . 

0.1^1.0 

0.013b<1.0 

0.013c<1.0 

So it is, in addition n is a quantity which is decided b 
y theoxidation state of other element. ) 

[CIaim4] Preparation method of catalyst which is stat 
ed in any one claim of Claim 1 to 3 whichdesigrates 
that said catalyst is borne in silica as feature. 
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[ClaimS] Preparation method of catalyst which is stat 
edinaaim4 which designatesthat it is a 20 to 60 
wt% of total weight ratio of silica-born catalyst where 
content of thesi I ica consists of said catalyst componert 
and silica as feature. 

[Claim6] Starting material of said silica support being 
ammonium ion, preparation method of catalyst 
whichisstatedinaaim4orClaim5 which designates 
that itisasol which is stabilized as feature. 

[Claim7] Gas phase catalytic oxidation reaction doin 
galkane, when it produces unsaturated carboxylic acid, 
maiuifacturi ng method ofthe unsaturated carboxylic 
acid which designates that it uses rdobiunvcontaining 
catalyst which was adjustedby preparation method 
which it states in any one claim of Qaim I to 6 as 
feature. 
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[0002] 



[0 0 0 3] ^a/<>, -<<y:J*:>£tt*§f£«BHb£ 

^■c-s-cr * >j ;H9, * * * l J Hs&za&T ztzftotetxt 

LX. B-P-OS«« «ft?6-1 1 7 2 0^«) . B 
i - M o-V-Ag-036««E («BB^2~83348^« 
) % P-V-Au/Ag-OXM8 7 8 77 4 

^tt*g) , tf'J y>t'ffllS*ifcP-Mp-OS«K (Jbffl* 
, Chemistry Letters. 1 99 5*. p. 5 
4 1), Mo-Sb-P-0£«Mt (8**11*1**0 0 1 09 0 
2^«H8») • P-Mo-V-O^«l« «B8?4-5 97 3 
9) tt£*<«X£tvtl*5. LfrLKtf*. Cft*<0««I** 
IMiT^7^ y;mfcfiiM*> ^^^i^MO)*** 



[Description ofthe Invention] 
[0001] 

[Technological Field of Invert ion] This invention, rega 
rds preparation method of compoind oxide catalyst 
which includes niobiumwhich is used for g^s phase 
catalytic oxidation reaction of alkane,and 
marufacttring method of unsaturated carboxylic 
acidwhich uses said catalyst. 

[0002] 

[Prior Art] As manufacturing n^thod of unsaturated car 
boxyiicacid, intil recently, under existing of 
cataJystthc oxygen and contact reaction doing 
propylene and isobutene or other olefin with high 
temperature, via acrolein and methacrolein or other 
aldehyde compound, method which it produces with 
the two steps it is known most as gpreral method On 
one hand, it uses for alkane starting material recently in 
place of olefin, thegas phase catalytic oxidation 
reaction does under existing of catalyst and method 
which producesthe unsaturated carboxylic acid is paid 
attention. 

[0003] Vapor phase catalytic oxidation doing for exa 
rrple propane and isobutane, P - Mo - O-based 
catalyst which was treatedwithB-P- O-based catalyst 
(Japan Examined Patent Publication Hei 6 - 1 1720 
disclosure), Bi -Mo- V-Ag- O-based catalyst (Japan 
Uhexarrined Patent Publication Hei 2-8 334 8 
disclosure), P- V- Au/Ag- O-based catalyst (Japan 
Unexamined Patent Publication Hei 5 - 178774 
disclosure) and pyridine as catalyst irordcr to produce 
acrylic acid and rrethacrylic acid with one step, ( Ucda 
ard others and Chemistry Letters (0366-7022, 
CMLTAG) , 1995,p.54I), MoSb-P-O catalyst 
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&£LT. Mo-V-T e-N b-OR*« (^6-2 7 
93 5 WIB¥7-1 0 80 f*Bfl¥1 0- 

3 6 3 1 1 1 0-57 8 1 3^*8) , M o - 

V-Sb-Nb-OS«8 fl»W9-27 8 68 0^*, 
^9-3 1 60 2 3^«, 4$M¥1 0-363 1 1^ 
« 0-4 S 6 6 4* ft* »W1 0-5 7 8 1 3 

nan. 0-1 1 849 1m Wffl^l 0-1 2 

0 6 1 7*4**, »IS?1 0-12811 2*ft«) 

>^2^AiS, -*ZfM. va^9**-t^, Nb 2 O s , 
NbC IcttifflO/xa^XbUl, Nb (OC 2 H 5 ) 5 «if0 

8$?*CD<£TA<* U fc t> 3 BWfcofc. ±IB«§fl i F 7 - 1 
0 8 0 1 *ft«. «Bfl¥ 1 0-5 7 8 1 3-9*frfTCI*. tt«SH 



(European Patent uuiuwz specmcaiion>anu r - ivw - 
V - Obased catalyst (Japan Unexarrined Patert 
Publication Hei 4-59739) etc are proposed But, as 
for these catalyst, yield , or selectivity of acrylic acid or 
tfrarethacrylic acid which is made object is fully with 
those which it can besatisfied. OnonehandMo- V- 
Te - Nb - Obased catalyst ( Japan Unexamined Patent 
Publication Hei 6-279351 disclosure, Japan 
Unexarrined Patent Publication Hei 7 - 10801 
disclosure, Japan Unexarrined Patent Publication Hei 
10-3631 1 disclosure and Japan Unexarrined 
Patent Publication Hei 10 -57813 disclosure), Mo - 
V-Sb-Nb- Obased catalyst ( Japan Unexamined 
Patert Publication Hei 9 - 278680 disclosure , Japan 
Unexarrined Patent Publication Hei 9-31 6023 
disclosure , Japan Unexarrined Patent Publ ication Hei 
10-3631 1 disclosure, Japan Unexamined Patent 
Publication Hei 10 - 45664 disclosure, Japan 
Unexarrined Patent Publication Hei 10-57813 
disclosure, Japan Urexarrined Patert Publication Hei 
10-118491 disclcxare, Japan Lhexarrined Patent 
Publication Hei 10- 120617 disclosure and Japan 
Unexarrined Patert Publication Hei 10-128112 
disclosure) etc is proposed asexanple of catalyst 
which includes niobium With disclosire regarding 
catalyst which uses these rriobiurn using the niobium 
ammonium oxalate salt, niobic acid , rriobiurn 
hydrogai oxalate, Nb2Q5,NbCl5 or other halide 
andNb(OC2H5)5 or other alkoxideasthestarting 
rreterial of niobiun which is used for manufacturing 
catalyst, isstated. catalyst which is manufactured 
rrakirg use of these ruobiimconpourdhashad 
tteelectivity where acrylic acid is high, but when 
conversion ratio of propane israised, there was a 
problem that decrease of selectivity of acrylic acid 
iscortsiderable. Above-mentioned Japan Ihexamned 
Patert Publication Hei 7 - 10801 disclosure , with 
Japan Unexarrined Patent Publication Hei 10-57813 
disclosure, step which puiverizesthe catalyst in 
catalyst preparation prooess, furthermore is added, step 
which theheat treatment is done such as is added in 
oxygerHxrtaininggis stream doing catalyst, 
rrethodwhich selectivity of acrylic acid is improved is 
disclosed, but there was aor other problem where 
catalyst preparation method becomes troublesome. 



[00 04] 



[0004] 

[Problem* to be Solved by the Invention] It is somethi 
ng which designates that preparation method of 
nic^iurtveontairring catalyst which canachieve 
ureaturated carboxylic acid yield where this inversion, 
when conversion ratio of alkane ishigv has selectivity 
where ireaturatedcaitojtylicaridishi^ 
in resultingsnd manufacturing method of unsaturated 
carboxylic acid which uses said catalyst are offered as 
theobjecL 
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[0 0 0 6] f^at)^. *«BJ!I* 

MKOOMUH** (2) R-^^b^«5*<-^^»*5«fe^v^ 
-e0z*ti2>ittitoX-9>ZZt*Vrn£TZ (D *fcl* (2) 



Mo1 VaNbbXcZdOn 



( I ) 



1U±<Dtc*£*L, fifc#Zf*W, Cr,Ta,Ti,Zr,H 
f , Mn, Re, Fe, Ru, Co, Rh, Ni, Pd, Pt 
% Ag, Zn, B, AL Ga, In, Go, Sn, Pb, P 
, Bi, Y, *±SS*fiJ:tf7^* U±HS*^6J!tf*i4 
'>£<£t iaffllU±0)7C*£SU a, b, c, d, nl*M 



0. 1^a^1. 0 
0. OlSbSL 0 
O. 0 1 £ci 1 . 0 
0^d^1. 0 



[0005] 

[Means to Solve the Problem] As for these inventors, 
propane , vapor phase catalytic oxidation doing 
isobutane or other alkane, result ofdiligert 
investigation, after cooling the filtering aqueotB 
solilion or aqueous suspension liquid which includes 
oxalic acid andthe raobiimcompouid concerning 
preparation method of catalyst which contains, 
niobiunin order to produce unsaturated carboxylic 
acid catalyst which it manufactures theniobium- 
containing liquid which is acquired as starting material 
usin& discovered feet thatthe unsatirated carboxylic 
acid yield which is superior is given, this invention 
reached to completion 

[0006] As for nanely, this invention 

(l) Gas phase catalytic oxidation reaction doing alkan 
e, in order to produce ireaturated carboxylic acid they 
are used, Being a preparation method of catalyst which 
includes niobium being. Cooling aqueous solilion or 
aqueois suspension liquid which includes oxalic acid 
and niobium a*rpound,the suspension to obtain, 
separation and removal doing solid component from 
said suspension, is acquired niobiunvcontaining 
liquid which, preparation method of niobium- 
containing catalyst which designates that you adjust 
mole ratio 2 to 4 ofthe oxalic acid / niobium, you use 
as niobium starting material liquid as feature, 
preparation method ofcatalystwhich is stated in (l) 
which is a at least l kind where (2) said niobium 
conpound ischosen fromniobic acid and niobium 
hydrogen oxalate, preparation method of catalyst 
whichisstatedin(l) or(2) which designates that it is 
aconpoiffd where the(3) said catalyst is shown with 
following General Fonrula (I) as feature, 



MolVaNbbXcZdOn 



(I) 



(The component X in Fornula to display is chosen fro 
mTe and theSb element of at least I kind which, As for 
conponentZW, Cr,Ta,Ti, To display element of at 
least I kind which is chosen from Zr, theHf, Mn,Re, 
Fe, Ru, Co.theRh, M, Pd, Pt, Ag, Zn.theB, 
Al , Ga , In , Ge, Sn , the Pb , P, Bi , Y, rareearth 
element and alkaline earth element, asfor a, b, c , d and 
n atomic ratio of per Mo atomdi splaying 

O.l <5a£l.O 

0.01^b<1.0 

0.01Sc<1.0 

03±ci.O 

So it is, in addition n is a quantity which is decided b 
y theoxidation stale of other element. ) 
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(4) &Mm<i'*)i3izm&znT^zct2*fmtT*> d 
) ~ o) a)orn^ciB«(D«tta)ta»^2t. (5) 

SJ±(D2 0-6 oafi%-e&<5-i: £ C4) UIBfi 
<&«**Dffl»*aL (6) Sty»^S<*^»fi^7>t-^A 
^^>T^S^L/tvr;ur*ft*Ct^«i:r4 (4) 

(5) [zsa«a>«tt(B!98;*aL (7) 



(4) Is stated in any of (I) to (3) which designates that 
said catalystis borne in silica as feature preparation 
rrethod of catalyst which, Is stated in (4) which 
designates that it is a20 to 60 wt% of total weightratio 
of silica-bom catalyst where content of (5) silica 
coreists of thesaid catalyst component and silica as 
feature preparation rrethod of catalyst which, starting 
riHteria! of (6) said silica support being ammonium ion, 
preparation method of catalystwhich is stated in (4) or 

(5) which designates that it is a solwhich is stabilized 
as feature, gps phase catalytic oxidation reaction doing 
(7) alkane, when itproduces unsatirated carboxylic 
acid, it is something regarding manufacturing method 
of ureaturaied carboxylic acidwhich designates that it 
ises niobiunvcontaining catalyst which was adj usted 
by thepreparation method which it states in any of(l) 
to (6) as feature. 

[0007] Below, this invention is explained in detail. 
With this invention niobic acid and niobium 
hydrogen oxalate can be used for ideal as theniobium 
compound. Furthermore, niobic acid includes 
ni obi im hydroxide and niobium oxide. You can tee 
these niobium conpound, in form of solid or 
suspension. Before using you can wash niobic acid 
with anmonia water and/or water. 

[0008] These niobiun compound are times when prope 
rty ctenge it does depending ipon theadvanceof long 
term storage and dehydration. Regarding to this 
invention, it is desirable to use niobium conpound 
which doesnot do, property change immediately after 
produring, but it is possible touse niobium compound 
which some property changp is done. As for oxalic 
acid which is used for method of this invention, 
oxalic acid anhydrideor oxalic acid dihydrate is 
desirable 

[0009] Aqueous solution or aqueois suspension liqui 
d can be acquired in water by agitatingincluding these 
niobium compcHffxl and oxalic acid When niobium 
hydrogen oxalate is used as niobium compoind, 
aqueois solution or aqueous suspension liquid can 
beacqiired including oxalic acid This aqueous 
solution or concentration of niobium of aqueous 
suspension liquid is preferably 0.2 to 0.8(mol -Nb/K 
g- liquid) extent 

[0010] Oxalic acid / niobium mole ratio of addition 3 1 
o 6 extent is desirable. When mole ratio of oxalic acid 
/ niobiumof addition is large, it is possible toincrease 
melting niobium compound, but precipitated ampuit 
of oxalic acid becomes manywith following cooling 
process, iee ratio of oxalic acid becomes low. When 
nr>le ratio of oxalic acid / niobium is small conversely, 
niobium conpound which isnot melted increases, there 
are times when use ratio of raobiunrbecomeslow. 

[00 11] *ivc. ccDTKSia^fcl^ttB***^^* [001 l]Next, portion ofoxalic acid which is melted by 
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[0 0 0 9] 7k\ZZtLt>—*yit'£1kti'^ r 5&i : £toX-* 

0 ^t^» i: It va^»*f -t? v 
^&£mtt<Xt*&fc3:tzte*&&MftZ* ; S>ZbtfX 

<l*0. 2-0. 8 (mol-Nb/Kg-» 8St»S. 



[ooio] tta^va^ft/^^^^tt^a-ega^ 



[00 1 2) Z<D-*7^*&<Di'^ f4 ?&/=-'*'J<» : Z>l'M* 

, »f-L<i*2~4-cfcy. a\z»^L<\t. 2-3. 5t 



tOO 1 3] 



Ts2-«3£ 



MolVaNbbXcZdOn 



( ! ) 



1U±(D7C«$«L. ffi#ZISW\ Cr. Ta % Ti, Z r . H 
Mn, Re. Fe, Ru. Co. Rh % Ni, P d, Pt 
, Ag, Zn, B, At, Ga, I n ^ G * * S n ^ P b * P 

'PU< tt 1«SUt±<D5c*£SU a. b, c. d, nl*M 



O. 1 < 1 . 0 
O. OlSbSl. 0 
O. 01ScS1. 0 



O^d^ 1. 0 

o ) 



[0014] MotvtDWfiim-en, ^**«j^r>ii 



cooling this aqueous solution orthe aqueous 
suspension liquid, precipitates, precipitation occurs, 
under agitating, can acquire suspension, niobium- 
containing liquid can be acquired by separation and 
rerroval doing solid conponert fromthissuspensioa 
Sinply it can execute separation and removal with 
decantation or filtration as forcooling sinply with ice 
cooling, 

[00! 2] Mole ratio of oxalic acid / niobium of this niobi 
unrvcontairring liquid is preferably 2 to 4, furthermore 
is thepreferably and 2 to 3.5. As for adjustment of 
mole ratio of oxaiic acid / niobi un\ adding niobium 
conpound or theoxalic acid which is chosen from 
niobic add and raobiun hydrogen oxalate to niobium* 
<xrtairupgliquid,itispossibleal90todo > directly, 
mole ratio of oxalic acid / niobi imcanacqirire niobium- 
containing liquid of 2 to 4, but nt>le ratio of oxalic 
acid / niobium of the addition, with concentration of 
niobium and control ling cooling 
tenperatureappropnately. 

[0013] Desirable catalyst where it is used with this inve 
ntion is something whichis shown with below- 
mentioned General Forrrula(l). 

MolVaNbbXcZdOn (I) 

(The component X in FormJa to display is chosen fix) 
mTe and theSb element of at least l kind which, As for 
corrponentZW, &, Ta, Ti, To display element of at 
least I land which is ch»enfromZr,theHf: Mn.Re, 
Fe,Rii, Co,tteRh, N5 f Pd, Pt, Ag, Zn,theB, 
Al, Ga, In,Ge, Sn,thePb,P, Bi,Y, rareearth 
element and alkaline earth elonent, asfor a, b, c , d and 
n atomic ratio of per Mo atorndisplayin& 

O.Ol<3b<l.O 
0.013=53.0 
0fi±Sl.O 

So it is, in addition n is a quantity which is decided b 
y theoxidation state of other element ) 

Starting material of metal component which is usedino 
rder to produce catalyst ofthe this invention especially 
is not limited, but below-mentioned conpound canbe 
used for idea!. 

[00 14] Starting material of Mo and V respectively can u 
se ammonium heptamolybdatcand aniitmium 
rretavanadate for ideal, starting material of TeandSb, 
respectively, can use telluric acidand antirrony oxide 
for ideal, starting material of component Z, organic 
acid salt of respective component, can use the nitrate 
salt, chloride and hydroxide or oxide etc. 
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[0015] S/«J*<DBT»f*. vU*^U¥JWIlCfflL^Ct 



[0016] Z(DiS^i«lc, «»T. **Wl?1lbtiS-t? 



t o o 1 7 ] («f£xg) KBigffl * *tfctt«i»# £«« 
r * c <t r= <fc o tbimmiib& »s c &-*c-c* a. 

tt£a5BH»lcB»***4l*#X*B«7\ 5 0 0-700 
°C, #*L<(*550~6 5 0°CV&te?Z>ZtWV2Z>o tit 
ItKIHttO. 5~205*(VL «F3-L<I*1 -8RMtft5 a « 

f7>C£j6<T?£4. caflUSOMM::. *ft8BST£fcl2S9t 
200-400U 0. 1-SHB, IMMt$t4C 



[0 0 18] *1tm<DtkittoM&2mi*T* r/U*>£SW§« 
*>tt±f**»*#LTlvc*ffl&H!Bttttl*. 



[0019] wi»a)#*ttii«tLTtt«ll«s«iBr4cfc 



[0015] Starting material of silica can use silica sol fori 
deal. It is desirable to use sol which is stabilized with 
ammonium ion inconparison with alicasol which is 
stabilized with alkali metal ioa 

(Starting material blending step) Mixed solution of am 
monium heptairolybdate , ammonium metavanadate 
and telluric acid is rrarufactured When antimony is 
used, slurry which consists of ammonium 
metavanadate aqueous sol ution and theanti irony oxide 
after heating it adds arrmonium heptamolybdate, 
adding telluric acid dependingupon in case, it 
manufactures mixed solution. 

[0016] In this nixed solution, under agitating adding 
aqueous solution which includes theconrponent Z of 
niobium starting material liquid and Fonnila(I) which 
are acquired with this invention rtcan acquire starting 
material combined liquid. When silica-born catalyst is 
manufactued, under agitating, adding silica sol tothis 
combined liquid, it can acquire starting material 
corrbi red liquid 

(Drying process) Drying combined liquid which is acq 
lined with starting material blending step with spray 
drying method orthe evaporating to dry solid method, 
it can acquire dry powder. Todo with centrifuge 
system, two-fluid nozzle system or high pressire 
nozzle type it is possible atotrizationin spray drying 
method drying heat source can use air which is 
heated by steam and electric heater etc. dryer inlet 
tenperatireof hot air 1 50 to 300 °C is desirable. 

[0017] (Baking step) Oxide catalyst can be acquired by 
calcining dry powder which is acquiredwith drying 
process. Under gas atmosphere which nitrogen or 
other substantially does not include theoxygen, it can 
execute calcining with 500 to 700 °C and preferably 
550to650°C sinterir^timeis0.5to20hour and 
preferably I to 8-hour. Calcining be able to use rotary 
furnace, tunnel furnace, tube furnace and fluidi zed 
roasting oven etc; while circulating, g3s which does 
not include oxygpnsubstantially it is possible to do. 
Before this calcining, under air atmosphere or under air 
stream, 200 to 400 °C, the 0.1 to 5 hours and front 
calcining is possible. 

[001 8] Making use of oxide catalyst of this invention, 
g^s phase catalytic oxidation reaction doing alkane, 
regarding to method which produces unsaturated 
carboxyiic add, as alkane of the starting material 
especially it is not I irrited, but it is desirable to use the 
propane and i so butane, alkane always docs not 
have necessity to be a hi #i purity, trace containing 
alkane and alkenc etc where quantity of carbondiflers 
as inpurity, is not a what problem 

[0019] Pure oxygpn can be used as molecular oxygpn 
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Slfll 1 : O. 1~10. O: 0~70: 0-20 

•eS?J6$*l*<D4<»*L<, J:y»*U<l*. 1:0. 1-5 
. O: 0~40 : 0~20tft5. 



[0 0 2 0] ££CDE*Jl*. *SET, JQET^fcttaETT 
HJgLTtfil^ ff*L<l*0. 1~10atm, 
£L<l*1-3 a tmtfili. ££Sgl*2 8 0°C- 5 0 0°C 
T-5H6r*CiA<T-^-5i6<. »£L<tt2 8 Ot-45 0°CU 
fc*. B^:tfXi««i<Df8MB#IHI*0. 1-30 (sec- 
g/cc) ,»*L(ttO. 1 - 1 0 (s e c • g/c c) "C 



[002 1] &JS^5£I4, ®St**«. SSBff:**. »BR» 



[00 2 2] 



[0 0 2 3] **>\ JUT0Sgl£«lrfc«tS^Oy<>|B^b*. T 
<7 VJLfltiUR*, 7^^^tt«¥li^«^tSi?ti4. 



of starting materiaJ, but becauseespeciaJ ly high purity 
is not required, air or making use ofthe air which 
enrichment is done with pure oxygpn it is good In 
addition, it is possible to supply water vapor , helium, 
neon, the argpn, charcoal acid gps and nitrogpn etc 
as dilution g^s dependingupon in case. As for 
composition ratio in starting material gps which is 
supplied to reactton is notsomething which especially 
is limited, but it is desirable to beexectfed with alkane 
: oxygen : water vapor : dilution gas =1 : 0. 1 to 10.0:0 
to 70:0 to 20, it isa more preferably and a 1 : 0.1 to 5. 
0:0 to 40:0 to 20. 

[0020] Pressure of reaction is good executing under a 
tmospheric pressure, underpressurizing or under 
vacuum, but preferably 0.1 to 10 atm, ftrthermore it is 
apreferably I to 3 atm It can execute reaction 
tenperaturewith280°Cto500°C,but it isa 
preferably 280 °C to 450 °C. contact time of starting 
material gps and catalyst is 0.1 to 30(s * j^cc) and 
preferably 0.1 to 10(s * ^cc). 

[0021] Reaction system, can adopt fixed bed system, 
fluidized bed system and moving bed system etc, 
butasfor this reaction from fact that it is a exothermic 
reaction, 11 iridiaed bed reaction system which can dothe 
temperature control inside reactor easily is desirable. 
Regarding to this invention, when conversion ratio of 
alkane is higft, it canachieve selectivity where 
unsatirated carboxylic acid is high, but adjusting 
composition ratio ofthe starting material gts which it 
supplies to reaction, when it makes conversion ratio 
ofthe alkane low, because you can control sequential 
disassembly ofthe unsaturated carboxylic acid which is 
a target product, it is possible futhermore to raise 
thesdecti vity of treaturated carboxylic acid In this 
case, it separates unsaturated carboxylic acid from 
outflowing substance of reactor^ccovering, it is 
possible to supply unreacted alkane to reactor for 
thesecond time. 

[0022] 

[Embodiment of Invention] Below this invention, prod 
uction Working Exanple of niobium starting material 
liquid, productionWorking Exanple of catalyst and 
you explain in detail production Working Example 
ofthe acrylic acid due togas phase catalytic oxidation 
reaction of propane making use of, but i f the this 
invention does not exceed gist, it is not something 
which is linitedin these Working Exanple 

[0023] Furthermore, propane conversion ratio , acrylic 
acid selectivity and acrylic acid yield in Working 
Exanple below the are defined with each next fonrula 



;/P/<>tElt* (%) = (ELftLt--Jn/t^<D*n,1SL) / Propane conversion ratio (%) = (Reacts nunixr of mol 
(WISLfc^n/^XO^^tt) xioo es of propane which) /(It supplies number of moles 
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of propane which) X 100 



TWfrMM&m (%) = (£f£Lfc7*^U»<D^;utt) / 
(fi^Lfc^P/^>(D^l8) X100 



[00 2 4] 



immm 1 ] 

5 tLXBO. 



(-^^ffi»iaO)H») *6 56 2glCNb 2 0 
-L^a-7K««5 CH 2 C 2 0 4 • 2 H 2 O] 2 7 7 4. O g £ 
^0)-t^SgliO. 4 (mo I -N b/Kg-iSE) 



[0 0 2 5] *OlSl=C0>=*?**&1 Og£fM¥U 9 5 
°CT— 6 0 0tT?lMIMQlL, Nb 2 O s 0. 
625 gJSf:o C<D*3*A*&. ^^SgttO. 47 (mo 

l-Nb/Kg-» -Cftofc* 3 0 0mKD*7Xe-*- 
l=Z0)^7«4r»3 g$«»l, ft8 0°CO)»*2 0 0ml 
*HDit, «l*T1 : 1«8lOml$Mfco 

4«gKMn 0 4 SfflCVTaSSLfco KMn0 4 f 
tt»*ft*?»*3-0'»ait*< **«jfti: Lfc. ya^»©Sg 
I*. *M*6««i:aot»»Lfe**, 1. 22 (mo l 



Acrylic acid selectivity (%)= (It forms number of moles 
of acrylic acid which) / (Reacts number of moles of 
propane which) X 100 

Acrylic acid yield (%) = (It forms number of moles of a 
cryl ic acid which)/ (It supplies nunt>er of moles of 
propane which) X 100 

[0024] 

[Working Example 1] (Manufacturing niobium starting 
material liquid) Niobic acid 664.0g arid oxal ic acid 
dihydraie (H2 C2O4 *2H2O)2774.0gwhich 
contain 80.0 wt% as theNb2Q5 were nixed to water 
6562g. As for mole ratio of oxalic acid /niobium of 
addition as for niobium concentration of the5~5 and 
addition it is a 0.4(mDl -Nb /Kg- liquid), aqueous 
solution which niobium melts this mixed solution by 
I hour heat and stir doing with the95 °C, was 
acquired. This aqueous solution after standing and 
ice cooling, solid was filtered dueto suction filtration, 
niobiumoontaining liquid was acquired mole ratio of 
oxalic acid / rriobiumof this niobium-containing 
I iquid was 2.6 withbelow-mentioned analysis. 

[0025] Precisely weighing it did this niobiumcortaini 
ng liquid 1 Og in crucible, with 95 °C after 
overnight drying I hour thermal processing did with 
600 °C acquired Nb2O50.625g, From result, 
niobium concentration was 0.47(mol -Nb /Kg- 
liquid). This niobium-containing liquid 3g precisely 
weighing was done i n glass beaker of 300 ml, 
coitinuouslythe 1:1 sulfuric acid 10 mi was added 
including hot water 200 mi of approximately 80 °C 
While on hot stirrer maintaining solution which is 
acquiredat liquid temperature 70 °Q under agitating 
titration it did making use of the 1/4 normal KMnCX 
Faint pale peach color due to KMnCM approximately 
30 second or more desigpatedthe point which 
continues as endpoint. As for concertration of oxalic 
acid, fiom titration amount following to next formula, 
as for result which it calculated, it was a l-22(mol - 
oxalic acid /Kg). 



2 K M n 0 4 +3 H 2 S 0 4 + 5H 2 C 2 0 4 — K 2 S 0 4 + 2 M n 
S0 4 + 1 0CO 2 +8H 2 O 



(M«0>mi) «K*^(Diaf«^<Mo, V 0 .3aN b 0 ., 2 T e 



2KMnCM+3H2S04 + 5H2C2 04^K2 S04+2MnS 
O* + l0CCfe + 8H2O 

It used niobium-containing liquid which it acquires, wi 
thout adjusting mole ratio ofthe oxalic acid /niobium, 
as niobium starting material liquid of below- rrertiored 
catalyst preparation 

(Mamfacturi ng catalyst) Composition formula of cataly 
st component being Mol V032Nb 0.1 2 Te 022Oh, it 
nBrufactured sil ica-born catalyst oflhe SiQ* content 
30 wdght% following way. 
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(0026) *2 3 0 0 gd^*^ 1 ; ^t^&T^-^A 
C (NH 4 ) 6 Mo 7°24 # 4H 2 0) 5 4 6. 7 g, 

>K7>^-^-^ CNH4VO3] 116. 3gfc % *yf^i 
CH 6 ToOe3 15 6. 9g£«USflD7U 6 o°Cfc»al»LTJ8 

JBLfeffc. 3 0^£T?»3JLTS6*»fc*1»*:<> 

a****ic, ±ia0-^-^is»«7 8 5. ogtj^yv'j* 
fc tr 3 oms%£**rf * v yi^uooog £ Russia 

H3HF2 7 5tT?2R(Btt«Lfc tt C(Dtt»8 5g$IgW 
>fflDS USltWlCXIRU 15 0Ncc/min(Dg*^ 
3SilT\ 6 0 0°CT-2RP B 1«fiELT:> , ;^!§»«tt$»tco ( 
^D/O0)iMbS«) MME2 gJrtgl OmmOSSKgfiK 
gfcftSU SK;*ag3 8 0°C, KfcErttfETfc^Q/O: 
0 2 : H 2 0 : H o= 1 : 3. 2:14:12. 1 CB^EJUtttBS 
^#X£*£«5*IH3. 0 (sec- g/c c) T-ai85^fCa 



[0026] Ammonium heptamolybdate (( NH4 ) 6M07O2 
4 * 4 H20) 546J& sequential adding ammonium 
metavanadate ( NH4 V03) I I6.3gpnd telluric acid 
(H6Te06) 1 56.9g to water 2300g, heating to 60 
°Cand after melting cooling to 30 °C it acquired 
mixed aqueous solution. Next, in this mixed aqueous 
solution, sequential adding silica sol lOOOg which 
contains the30 wt% as above-mentioned niobium 
starting material liquid 785.0g and silica it mixed, 
acqirircdthe catalyst starting material combined liquid 
This starting material conbined liquid was dried inlet 
tenperature 240 °C and outlet temperature being 1 45 
°Cwith centrifugal type atomizing dryer , dry powder 
of microsphere was acquired dry powder which is 
acquired 2 hours was calcined with the275 °C under 
air atmosphere. This powder 85g it was filled in SUS 
tube of diameter I inch, under thenitrogpn gps stream 
of l SON cc/min, 2 hours calcined with 600 °C and 
acquired thesilica-bom catalyst, (oxidation reaction of 
propane) catalyst 2g it was filled in fixed bed type 
reaction tube of internal diameter lOrrm, under 
reaction temperature 380 °C and reaction pressure 
arrbient pressure passed mixed gps of mole ratio of 
propane: Q2:H20:HeF= 1:3 2:1 4: 12.1 with 
thecontact time 3.0(s * gfac). result which is acquired 
is shown in Table 1. 



[0 0 2 7] £*>\ »MRratt^T-^«$ti^ 0 



[0027] Furthermore, contact time is defined with next f 
omul a. 



ftfttB#fffl (sec- g/c c) = (W/F) x 2 7 3/ (2 7 
3 + T) 

(::t\ wi*3fc*««S (g) , FttWftiSd^SSft (n 

c c/8 e c) . ^-LTTIiS^ag (°C) tftio ) 



[0 0 2 8] 

[S51fi«2] (-*?«»*fl>Sia) 56J6«1(D^3.^M/- 

• 2h 2 o) ao»LT»«si*tcfc. 3o°c*x*^aJ 

ttffiLtdBS, O. 4 6 (mol-Nb/Kg-iS) Vth^tz 



Contact ti ire (s * gfccHW/F) X 273/(273 + T) 

(Here, as for W amount of packed catalyst (g) AsfbrF 
as for raw material mixing gps flow (Ncc/scc), and T it is 
a reaction temperature (°Q. ) 

[0028] 

[Working Exanple 2] (Manufacturing niobium starting 
material liquid) in order in raobium-contairang liquid 
of mole ratio 26 of oxalic acid / niobiumof Working 
Example 1 , furthermore to become mole ratio 3.0 of 
oxalic acid / niobium, heating including theoxalic acid 
di hydrate (H2 C2 CM * 2 H2O ), after melting, it 
cooled to 30 °C. it used liquid which is acquired as 
niobium starting material liquid of thebelownrentioned 
catalyst preparatioa As for riobium concentration in 
this niobium starting material liquid as for result of 
analyzing in thesame way as Working Exanple I, it 
wasa 0.46(mol -Nb /Kg- liquid). 

(Manufacturing catalyst) Composition fomxtla of cataly 
st corrponent being Moi V0J2Nb 0. 1 2 Tc (X22G\ 
besides amount used isdesigpated as 802. Ig silica- 
bom catalyst of SiQ2 content 30 weight%, making 
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liquid, nranufacturing in same way as Working 
Exanple I itacquired silica-born catalyst. 



[0 0 2 9] 

tH«(CLT»«fLfc«*. O. 4 1 (mol-Nb/Kg- 



(««coiaat) ««f$»coiafiE^<M 01 v 0 32 n b 0 12 t « 

QKOnV&iT. S i O 2 ^fi3 0lS%<D>^a»tt8 

±ia<D^^a[»»* st^ *<&«fl§fi£ 8 9 9. 9 gt 



[0 0 3 0] 

[5SS6«3l (^*:7!S**;«a>IBS) *7 8 2 gCN b 2 0 5 £ 
LT80. 0lfi%m«-t^»6 6. 4giva^i 

CH 2 C 2 0 4 • 2 H 2 0] 15 1. 3 g £i££L*:<> tit 
ii^CDv^L^H/— Tt-ZtO^frttl* 3. 0. tb^<0— 
gteO. 4 (mo I - Nb/Kg-S) 

*t;*tlH*>fc£#fc. c<0*ttB»S*£»** Hi* 

t(5j«fCL-C»«fLfc^«. 0. 4 1 (mol-Nb/Kg- 

J5«fctf2. 8t*ofc. ceo— ^^^au*, v^^ST/ 



(ttSW)3S«) «a/S»<?)l§/i£*^M o , V 0 . b 0 . tZ T • 



(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Example 1 making use of catalyst which it acquires, 
result is shown in Table 1 . 

[0029] 

[Comparative Exanple 1] (Manufacturing niobium starti 
ng material liquid) It is acquired, in same way as 
Working Exanple 1 it used without ice coolingdoing 
liquid of mole ratio 5.5 of oxalic acid / niobium which 
niobi urn melts, thatway as niobium starting material 
liquid of below-mentioned catalyst preparation. As for 
niobi urn concentration in this niobi urn starting material 
liquid as for result of analyzing inthesame way as 
Working Exanple 1, it was a 0.41(mol -Nb/Kg- 
liquid). 

(Manufacturing catalyst) Composition formila of cataly 
st conponent beir^ Mol V0J2Nb 0.1 2 Te 0220h, 
besides amount used isdesignated as 899.9g silica- 
born catalyst of SiQ2 content 30 weight%> making 
use of theabove-menti oned niobi urn starting material 
liquid, manufacturing in same way as Working 
Exanple 1 itacqirired silica-bom catalyst. 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exanple 1 making use of catalyst which it acquires, 
result is shown in Table I. 

[0030] 

[Working Example 3] (Manufacturing niobium starting 
material liquid) Niobic acid 66.4g and oxalic acid 
dihydrate (H2C2O4 * 2 H2O) 15IJg which 
certain 80.0 wt% as theNb2Q5 were nixed to water 
782g. As for mole ratio of oxalic acid /niobium of 
addition as for niobium concentration of thc3.0 and 
addition it is a 0.4(mol-Nb /Kg- liquid), aqueous 
suspension liquid which includes insoluble niobium 
conponent this mixed solution by 1 hour heat and stir 
doing withthe 95 °C, was acquired This aqueous 
suspension liquid after standing and ice cooling 
solid was filtered, the niobium-containing liquid was 
acquired. As for niobium concentration in this 
niobium-containing liquid and mote ratio ofbxal ic 
acid / niobi urr\ as for theresult of analyzing 
respectively, in same way as Working Exanple 1 , it 
wasa 0.4 1 (mol -Nb/Kg- liquid) and a2.8. It used 
this niobi unvoortaining liquid, as niobium starting 
material liquid ofbdow-mcntioned catalyst preparation 
withDUtadjustingmole ratio of oxalic acid /niobium 

(Manufacturing catalyst) Conposition formila of cataly 
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[003 1] 

[3m«4l (~t?Ifi«^!B8) *40 8 4g|CNb 2 O 
5 tlt80. 0lS%Jt*T4-t^i6 6 4. Ogtv 
a.^a-7K»* [H 2 C 2 04 • 2H 2 0] 2 5 2. OgS«§L 

^ggflO. 8 (mo l-Nb/Kg-ift) COS 

S6«1 iH«lCLT^«Lfc«a. O. 16 (mol-Nb/ 
K g -ffi fc<fct/2. 2t^of: 9 CO)-;l-^**r«(C*&(C 
, va^S*/^;t:/(&^Uit3. Oir^icfc^f^vJL^tt-* 

15 8 (mo I - N b/K g-jS) Tfeofc- 



(MttO>nSt) ««*»a)«*«35<Mo| V0.32N b 0 .| 2 T • 
0 22°n*?fc^^ S i O 2 *«3 0ll%fl)v';*fi^«« 

±Efl)-t^B»ajffll\ fO)ffiitS2 33 5. 2g 
t L fcffiSl4S*« 1 £ H*!:: L TBS L T v »J *l§fctt« * 



[00 3 2] 



st component being Mo I VoJ2Nb 0.1 2 Te 022Q\ 
besides amount used isdesignated as 899.9g silica- 
born catalyst of SiQ2 content 30 weight%, making 
use of theabove-mentioned niobi im starting material 
liquid, monufactiirin& in same way as Working 
Example I itacquired silica-bom catalyst 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Example I making use of catalyst which it acquires, 
result is shown in Table l . 

[0031] 

[Working Example 4] (Manufacturing niobi urn starting 
material liquid) Niobic acid 664.0g and oxalic acid 
dihydrate (H2 C2 Oi * 2 H2O ) 2520g which 
contain 80.0 wt%as theNb205 were mixed to water 
4084g, As for mole ratio of oxalic add /niobium of 
addition as for niobium concentration of the0.5 and 
addition it is a 0.8(mDl - Nb /Kg- liquid), aqueous 
suspension liquid which includes insoluble niobium 
component this nixed solution by 1 hour heat and stir 
doing withthe 95 °Q was acquired This aqueous 
suspension liquid after standing and ice cooling 
solid was filtered, the niobi im-containing liquid was 
acquired. As for niobiim concentration in this 
niobi urncontaining liquid and mole ratio of oxalic 
acid / niobium, as for theresult of analyzing 
respectively, in same way as Working Example 1, it 
wasa 0.1 6(itoI -Nb/Kg- liquid) and a 2.2. In order 
furthermore, to become mole ratio 3.0 of oxalic acid/ 
niobium in this niobium-containing liquidjieating 
including oxalic acid dihydrate, after melting it cooled 
to 30 °C it used liquid which is acquired as 
niobiunstarting material liquid of thebelow-mentioned 
catalyst preparation. As for niobium concentration in 
this liquid as for result of analyzing in thesame way as 
Working Example 1, it wasa 0.1 58(moI -Nb/Kg- 
liquid). 

(Maiiifacturing catalyst) Composition formila of cataly 
st component being Mol Va32Nb 0. 1 2 Te 0_220h, 
besides anxxnt used isdesignated as 2335.2g silica- 
bom catalyst of SiCfe content 30 weight%, making 
use of theabove-mentioned niobium starting material 
liquid, manufactirtng in same way as Working 
Example 1 itacquired silica-born catalyst 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Example I making use of catalyst which it acquires, 
result is shown in Table 1 . 

[0032] 

[Working Example 5] (Manufacturing niobium starting 
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[0033]*165 O gfC^^^^E'J -Jt>8T7 Is^E-^ J* 
C (NH 4 ) 6 Mo 7 0 24 - 4H 2 0] 3 90. 5 g. > 
>ST> : E-^A CNH 4 V0 3 ] 8 3. 1 gSitff^i C 
H 6 TeO s ] 112. OgSffiMOi, 6 0 °CI3^1D» It jS* 
LfcSL 3 0°C*-C>&Ji3LT;^*»**«^«, ^l^T-CCDjS 
±E0)-*:71S»7*5 6 O. 7 g £SflO LTiBa 

a(cTAPiag^<2 4o°c, those** i 4 5°c-e«;«u « 

7 5^T-2B*fi3&rSLfco Z0««:8 5gSaiH>fa)S 
US»SfZ3fe«(L. 15 0Ncc/mi n(DSftfX35aT, 
6 O 0°CT?2^«ffiLT«tt*Sfco 



maienaJ liquid) Niobium starting rraienal liquid ot rrole 
ratio 2.6 of oxalic acid / niobium was acquired to 
sirrilar to the Working Example l . 

(Marirfacturing catalyst) It iranufectured catalyst where 
conposition fornula is shown with Mol V0J2Nb 0. 1 
2 Te 022G\ thefollowing way. 

[0033] AnTroniumheptancIybdate (( NH4 ) 6Mo702 
4*4 H2O ) 390.5& sequential adding ammonium 
metavanadate (NH4 V03) 83. lg^nd tell uric acid (H6 
Te06) HZOg to water I650& heating to 60 °Cand 
after melting, cooling to 30 °C it acquired mixed 
aqueous solution. Next, adding above-mentioned 
niobiumstarting material liquid 560. 7g to this mixed 
aqueous solution, it rrixedLacqiired catalyst starting 
material combined liquid This starting material 
combined liquid was dried inlet temperature 240 °C 
and outlet tenperature being 1 45 °Cwith centrifugal 
type atomizing dryer , dry powder of microsphere was 
acquired dry powder which is acquired 2 hours was 
calcined with the275 °C under air atmosphere. This 
powder 85g it was filled in SUS tube of diameter l 
inch, under thenitrogen g^s stream of I SON cdnin,! 
hours calcined with 600 °C and acquired thecaialyst. 



. 5 (s o c • g/c c) i:Lfciunr«i6«i <kHi:*f^t? 
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(MtttEtDlflSt) IBfiE^MojVo^N b 0 12 T e 0 2 2°n^^ 
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[0 0 3 5] 

C55JS4W 6 ] (-*zftimKCDVm) *1 000gCNb 2 O 
5 <kLT14. 9M%£^#T£v^i*7k*-*:79 1 7 
g^S^Lfco tta<^<D-^^»gl*0. 54 (mol-Nb 
/Kg X&Z. Z<D:&&)8L2 9 5°CVimmMmtt? 



(Oxidation reaction of propane) Other than designating 
contact time as 1 .5(s * g^cc) making use of 
catalystwhich it acquires, oxidation reaction of 
propane was done with same conditionas Working 
Exanrple I. result is shown in Table I. 

[0034] 

[Cooperative Exanrple 2] (Manufacturing niobium starti 
ng material liquid) Niobium starting material liquid of 
mole ratio 5.5 of oxalic acid / niobium was acquired to 
similar to theCorrparative Exarrple l. 

(Marufacturing catalyst) Besides amount used is desig 
noted as 642. 8g catalyst where conposition formulais 
shown with MolV0J2Nb 0. 1 2 Te <mOh, making 
use of above-mentioned niobiumstarting material 
Iiqiid T nwujfacturin& in same way as Working 
Exarrple 5 it acquired catalyst 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exarrple Smaking use of catalyst which it acquires 
result is shown in Table I. 

[0035] 

[Working Exarrple 6] (Manufacturing niobium starting 
material liquid) Niobium hydrogen oxalate 9l7g which 
corfains I4.9 wt% as Nb2Q5 was mixed to 
waterlOOOg, raobium concentration of addition is 0. 
54(mol -Nb/Kg- liquid), dissolved liquid was 
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acquired this mixed solution by 1 hour heat and stir 
doing with 95 °C Result of analyzing mole ratio of 
oxalic acid /niobium to similar to Working Exarrple 

1 was 52. This dissolved liquid after standing and 
ice cooling, filtering solid, itacqiired niobium- 
containing liquid As for ru obi irn concentration in 
this niobiunvcontaining liquid and mole ratio of oxal ic 
acid / niobium, as for theresult of analyzing 
respectively, in same way as Working Exarrple 1 , it 
wasa 0.66(mol - Nb /K g - 1 iquid) and a 2.4. In order 
furthermore, mole ratio 3.0 of oxalic acid / niobium, to 
become niobium concentration 0.46(mol -Nb/Kg- 
liquid) inthis niobium-containing liquid, heating and 
agitating including oxalic acid dihydrate (H2 C2 04 * 

2 H20 ) and thewater, after melting, it cooled to 30 °C 
it used liquid which is acquired as niobium starting 
material liquid of thebelow-rrertioned catalyst 
preparation. 



<tt«ti>Hlt) M«f£^«^<Mo,V a 3 2 N b 0 12 T e 
0 22°n"^*^*C* S i 0 2 t*S3 OlS%0)y 'i^fiftMtt 
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[0037] 7K1 850 glw>t^/<^v>»T — CN 
H4VO3) 9 2. 5g£ao*, iD»LTS«tfctft. =«ltT 
>^^E> CS b 2 0 3 ] <Dt»3fc5 7. 6g£fl0*. X^'J — £f# 
fCo 'J — £9 5-1 0 0°CTM 0^fW^D»a3SL 

. *t^^^^V^ir>ttT> : E-^A [ (NH 4 ) 6 M o 7 
0 24 *4H 2 0] 43 5. 1 g£flO?U8S3l*fc<> COiE$* 

o°cic?&ajtT3&^, ±sa>^^w»?a3 1 2. 4 g 

*SK«tti:tAaagji<2 4 o^. tiiQiRgtfi 4 s°cv9L 

B^T3 2 5XT1l#M«fSLfc«> C<Bt»<*8 5 gSBMl W 
SUSMWCXSU 15 0Ncc/min(Dat^ 
35«T, 6 0 0°C-C2^fBl««LT««^fco 



(Manufacturing catalyst) Conposition fomula of cataly 
st component beingMolV0J2Nb0.! 2 Te0220h, 
besides above-mentionedniobi un starting material 
liquid is used, manufacturing silica-bom catalyst of 
SiQ2 content 30 weight%, in same wayas Working 
Exanple 2, it acquired silica-born catalyst 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Exanple 1 making use of catalyst which it acquires, 
result is shown in Table 1 . 

[0036] 

[Working Exanple 7] (Manufacturing niobi im starting 
material liquid) Niobium starting material liquid of mole 
ratio 2.6 of oxal ic acid / niobium was acquired to 
similar to the Working Exanple 1. 

(Manufacturing catalyst) It manufactured catalyst where 
composition fomula is shown with Mo I V0J2Nb0.06 
Sb 0.1 60h, thefol lowing way. 

[0037] Heating to water I850g including ammonium m 
etavanadate ( NH4 V03) 9Z5& aftermeltin& it 
acquired slurry including powder 57.6g of antimony 
trioxide ( Sb2Q3 ). 1 0 hours heating and re fluxing it 
did slurry which is acquired with 95 to 100 °Qit 
melted including ammonium heptamolybdate (( NH4 ) 

6M07O24 * 4 H2O) 435.1 g next After cooling this 
mixed solution in approximately 10 °C adding 

theabove-mertioned niobi urn starting material liquid 
31 2.4^ it acquired catalyst starting material contained 
liquid This starting material contained liquid was 
dried inlet temperature 240 °C and outlet teirperature 
being 145 °Cwith centrifugal type atomizing dryer , 
dry powder of microsphere was acquired dry 
powder which is acquired I hour was calcined with 
the325°C under air atmosphere. This powder 85g it 
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was filled in SUS tube of diameter I inch, under 
thenitrogpn gss stream of 1 SON cc/nin, 2 tours 
calcined with 600 °C and acquired thecatalyst 
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(Oxidation reaction of propane) Other than designating 
contact tune as 2.0(s * gte) making use of 
catalystwhich it acquires, oxidation reaction of 
propane was done with same conditionas Working 
Example I . result is shown in Table l . 

[0038] 

[Working Example 8] (ManufactiHingniobiiin starting 
material liquid) Niobium starting material liquid of mole 
ratio 3.0 of oxalic acid / niobium was acquired to 
similar to the Working Exarrple 2. 

(Manufacturing catalyst) Besides amount used is desig 
nated as 3 1 92% catalyst where conposition formdais 
shown with Mol V<)J2Nb0.06 Sb 0. 1 (On, making 
use of above-mentioned niobium starting material 
liquid^TBnufacturing in same way as Working 
Example 7 it acquired catalyst. 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Example 7making U9e of catalyst which it acquires 
result is shown in Table 1. 

[0039] 

[Comparative Exarrple 3] (Manufacturing niobium starti 
ng material liquid) Niobium startir^ material liquid of 
mole ratio 5.5 of oxalic acid / niobium was acquired to 
similar to the Working Example 3. 

(Manufacturing catalyst) Besides amourf used is desig 
nated as 358. Ig catalyst where composition fornulais 
shown with Mol V0J2Nb0.06 Sb 0. 1 OOn, making 
use of above-mentioned ni obi im starting material 
Iiqirid^THnufacturin& in sane way as Working 
Exarrple 7 it acquired catalyst. 

(Oxidation reaction of propane) Oxidation reaction of 
propane was done with same condition as Working 
Example 7making use of catalyst which it acquires, 
result is shown in Table 1. 



[0040] 



[0O40] 



ISTA's ConvwledKokai(tm), Version 1 2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detrirrert from its use. WWW: http://www.intlscience.com Tel:800430-5727) 



P. 



[Table 1J 
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[004 1] [0041] 

lim<Ji1di&\ *S9lfcJ:y. tt0!fclllt£*l*=*-:toflm [Effects of the Invasion] ureaturated carboxylic acid c 
ftSfllliT. *&minVit>m&$lvtSLm-zn&Z £fi<T*2$> anbeacquredwithhi^jieldbythisinvertion, 

making useof starting material liquid of niobium which 
is manufactured simply. 
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